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(54) VEHICULAR AIR CONDITIONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To condition air in a vehicle 
with reduced power without impairing comfortableness 
therein due to a rise in humidity. 
SOLUTION: After air-conditioning conditions are set, 
surrounding conditions are measured with an inside- 
temperature sensor and the lil^e and a target blowoff 
temperature is calculated in steps 100 and 102 
respectively. The blower fan is then ascertained whether 
in its automatic mode or not, and the voltage and the air 
quantity of the blower are calculated in steps 104 
through 108. When the temperature at the rear stage of 
the evaporator is thereafter to be set, it is set to up to the 
maximum value determined depending on the air 
quantity of the blower in step 1 1 ^1/Vhen the air quantity 
of the blower is larger, the maximum value of the rear-stage temperature of the evaporator is 
raised, to thereby operate the compressor with reduced power without increasing the humidity 
in the interior. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To condition air in a vehicle with 
reduced power 

without impairing comfortableness therein due to a rise in 
humidity . 

SOLUTION: After air-conditioning conditions are set, 
surrounding conditions 

are measured with an inside- temperature sensor and the like 
and a target 

blowoff temperature is calculated in steps 100 and 102 

respectively. The 

blower fan is then ascertained whether in its automatic 
mode or not, and the 

voltage and the air quantity of the blower are calculated 
in steps 104 through 

108. When the temperature at the rear stage of the 
evaporator is thereafter to 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To condition air in a vehicle with 
reduced power 

without impairing comfortableness therein due to a rise in 
humidity. 

SOLUTION: After air-conditioning conditions are set, 
surrounding conditions 

are measured with an inside -temperature sensor and the like 
and a target 

blowoff temperature is calculated in steps 100 and 102 
respectively. The 

blower fan is then ascertained whether in its automatic 
mode or not, and the 

voltage and the air quantity of the blower are calculated 
in steps 104 through 

108. When the temperature at the rear stage of the 
evaporator is thereafter to 

be set, it is set to up to the maximum value determined 
depending on the air 

quantity of the blower in step 112. When the air quantity 

of the blower is 

larger, the maximum value of the rear- stage temperature of 
the evaporator is 

raised, to thereby operate the compressor with reduced 

power without increasing 

the humidity in the interior. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air conditioner for cars which performs air- 
conditioning of the vehicle interior of a room, and relates to the air conditioner for cars which aims at 
improvement in saving power and air-conditioning effectiveness by adjusting the capacity of a 
compressor to a detail. 
[0002] 

[Description of the Prior Art] In the air conditioner for cars which plans indoor air conditioning of a car, 
there are some which plan saving power by controlling the capacity of a compressor. There is a method 
of changing the temperature which turns on / turns off the approach of using a variable-capacity 
compressor, the method of changing the rotational frequency of a compressor, and a compressor in 
adjustment of the capacity of a compressor. 

[0003] For example, in the air conditioner using a variable-capacity compressor, the evaporator pressure 
of a refrigerant is adjusted by changing compressor inlet pressure. By this evaporator pressure being 
adjusted, the temperature (after [ an evaporator ] temperature) of the air which passed the evaporator is 
adjusted. 

[0004] In such an air conditioner for cars, under the meteorological condition in which a cooling load is 
small and lives, in order to make the vehicle interior of a room into laying temperature by reducing the 
capacity of a variable-capacity compressor and making after [ an evaporator ] temperature high, when 
blowing off to the vehicle interior of a room, heating with a heater core etc. can be suppressed, and 
saving power is planned by this. 

[0005] On the otiier hand, if after [ an evaporator ] temperature is made high, and airflow is the same, 
dehumidification capacity will decline. For this reason, even if the vehicle interior of a room is 
maintainable to laying temperature, the humidity of the vehicle interior of a room becomes high, and the 
amenity of the vehicle interior of a room may be spoiled. 

[0006] In order to prevent that the amenity is spoiled by the rise of such humidity of the vehicle interior 
of a room, there are some which set up the upper limit of after [ an evaporator ] temperature. That is, 
aldiough after [ an evaporator ] temperature is made high according to reduction in a cooling load as 
shown in drawing 7 , sometimes, a cooling load does not raise after [ an evaporator ] temperature any 
more smaller than a predetermined value, but controls to constant value (upper limit). 
[0007] Thus, by setting up the upper limit of after [ an evaporator ] temperature, it prevented that the 
humidity of the air which blows off to the vehicle interior of a room became high, and when the 
humidity of the vehicle interior of a room becomes high, it has prevented that the amenity is spoiled, 
[0008] By the way, when the upper limit of after [ an evaporator ] temperature is set up low, the capacity 
of a compressor becomes high and compressor power is made to increase. Although it is not desirable to 
raise after [ an evaporator ] temperature when the amenity of the vehicle interior of a room air- 
conditioned is taken into consideration, it is desirable to raise after [ an evaporator ] temperature from 
the field of saving power 
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[0009] On the other hand, according to the meteorological condition etc., cooling capacity etc. is 
controlled by the air conditioner for cars. For example, there are some which are being controlled to 
change the airflow which blows off to the vehicle interior of a room according to a meteorological 
condition etc. in the air conditioner for cars. Increasing by making [ many ] airflow, if dehumidification 
capacity has the same after [ an evaporator ] temperature is known. By this It becomes possible to plan 
saving power by raising after [ an evaporator ] temperature, being able to keep the same the humidity of 
the vehicle interior of a room, avoiding the displeasure by the rise of the humidity of the vehicle interior 
of a room, and making it not spoil the amenity of the vehicle interior of a room, even if it raises after 
[ an evaporator ] temperature, if airflow is large. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned fact, 
and it aims at proposing the air conditioner for cars which can plan saving power, always maintaining 
the amenity of the vehicle interior of a room also in various meteorological conditions. 
[0011] 

[Means for Solving the Problem] This invention is bashfiil thru/or the air conditioner for cars which 
introduces the open air outside a vehicle by the blower, and blows off and air-conditions the air which 
carried out temperature control to the vehicle interior of a room by the refrigerating cycle formed 
including the compressor and the evaporator of a vehicle room. An environmental detection means to 
detect the environment condition outside the vehicle interior of a room and a vehicle, and a cooling-load 
decision means to determine a cooling load based on the detection result of said environmental detection 
means. An after [ an evaporator ] temperature setting means to set up after [ an evaporator ] temperature 
based on the parameter which determines blower airflow thru/or blower airflow in addition to the 
cooling load determined by said cooling-load decision means. It is characterized by including the control 
means which controls a compressor based on a setup of said after [ an evaporator ] temperature setting 
means. 

[0012] According to this invention After [ an evaporator ] temperature is set up based on the airflow of 
the air which introduces a setup of after [ an evaporator ] temperature not only by environmental 
conditions, such as temperature outside a vehicle, and temperature of the vehicle interior of a room, and 
air-conditioning conditions, such as set-up operation mode and laying temperature (target temperature of 
the vehicle interior of a room), but by the blower, and sends it to an evaporator. 
[0013] dehumidification capacity by the evaporator, so that after [ an evaporator ] temperature is low to 
the temperature of the air introduced - high - becoming - moreover It becomes so high that there is 
much airflow of the air introduced. 

[0014] for example, it air-conditions by installation or bashfiil circulation of the open air a vehicle ~ the 
interior of a room - humidity - an equilibrium state - having become - the time - ****-- a vehicle ~ 
the interior of a room — absolute humidity — XR — an evaporator ~ after - air - absolute humidity ~ Xi 
— air - specific weight — gamma — airflow — W — and - a vehicle - the interior of a room — crew — a 
steam - an yield - Y ~ from ~ (- one -) - a formula - being materiaUzed . 
[0015] 
[Equation 1] 

X„ . 7<v=X i • yW+Y • — (1) 

Xr =X i +Y/rW • ' • (2) 

/. X i =X» -Y/yW — • (3) 

[0016] (1) (2) types are obtained from a formula, and airflow W will be made to increase if crew's 
steamy yield Y is fixed. Absolute humidity XR of the vehicle interior of a room It can lower. 
[0017] Moreover, it is the vehicle indoor humidity XR, so that (3) types are obtained from (1) type and 
there is much airflow W. Absolute humidity Xi of the air after the evaporator for making it the same is 
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made highly. On the other hand, the absolute humidity Xi of the air after an evaporator is decided by 
after [ an evaporator ] temperature, and becomes so high that after [ an evaporator ] temperature is high. 
[0018] Thereby, When after [ an evaporator ] temperature is raised If airflow W is made to increase 
Relative humidity of the vehicle interior of a room is not raised,, From here, it responds to airflow W, If 
after [ an evaporator ] temperature is raised, while not raising humidity (relative humidity) of the vehicle 
interior of a room and maintaining the amenity of the vehicle interior of a room Operation of saving 
power is attained efficiently., 

[0019] This invention is characterized by the thing for which said blow-off temperature decision means 
determined said cooling load and which it blows ofF and are made into temperature including a blow-off 
temperature decision means to determine the blow-off temperature from which said cooling-load 
decision means blows off to the vehicle interior of a room based on the detection result of said 
environmental detection means. 

[0020] Moreover, this invention is characterized by said cooling-load decision means determining a 
cooling load based on the OAT detected with said environmental detection means. 
[0021] In this invention of the above-mentioned configuration, a cooling-load decision means 
determines a cooling load based on the detection result of an environmental detection means to detect 
the environmental condition of an OAT sensor, a sunshine sensor, etc. Cooling capacity is controlled 
based on the after [ an evaporator ] temperature which the after [ an evaporator ] temperature setting 
means set up based on this cooling load. 

[0022] In the field where a cooling load is large, although after [ an evaporator ] temperature for 
maintaining the vehicle interior of a room at laying temperature is made high, if after [ an evaporator ] 
temperature is raised beyond predetermined temperature, the humidity of the vehicle interior of a room 
will become high, and will become unpleasant, as after [ an evaporator ] temperature is made low, the 
vehicle interior of a room is maintained at laying temperature and a cooling load becomes small. 
[0023] For this reason, when a cooling load is small, it controls to maintain after [ an evaporator ] 
temperature at a predetermined upper limit irrespective of a cooUng load. The upper limit of after [ this 
evaporator ] temperature is changed and set up according to blower airflow. 

[0024] since it is low when the upper limit of the after [ an evaporator ] temperature set up according to 
this blower airflow has small blower airflow, but the amount of dehumidifi cation increases even when 
after [ an evaporator ] temperature is the same, when blower airflow is large, if blower airflow is large — 
being alike — as compared with the small time of blower airflow, the upper limit of after [ an 
evaporator ] temperature is set up highly. 

[0025] By this, since after [ an evaporator ] temperature can be made high when a cooling load is small, 
and blower airflow is large, saving power can be planned, without spoiUng the amenity of the vehicle 
interior of a room. 

[0026] In addition, after [ an evaporator ] temperature may be determined based on the blower electrical 
potential difference which is the parameter with which blower airflow is determined instead of blower 
airflow, moreover, since airflow changes with open air installation mode or bashful installation modes 
even when a blower electrical potential difference (blower airflow) is the same, according to bashful 
installation mode or bashful installation mode, the upper limit of after [ an evaporator ] temperature may 
be changed further. 

[0027] What expressed the cooling load itself with various parameters, such as target blow-off 
temperature for making an operation or the vehicle interior of a room into laying temperature and an 
OAT, is sufficient as a cooUng load. 

[0028] As a compressor, any [ of a variable-capacity compressor or a fixed displacement compressor ] 
application is possible. When a variable-capacity compressor is applied, the control means which 
controls the inlet pressure of a compressor so that after [ an evaporator ] temperature turns into 
predetermined temperature can be applied. 

[0029] Moreover, when a fixed displacement compressor is applied, the control means which carries out 
ON/OFF control of the compressor at predetermined temperature according to after [ an evaporator ] 
temperature can be applied, that is, a compressor can be turned off by T+delta to the after [ an 
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evaporator ] temperature T used as a target, ON/OFF control of the compressor can be carried out, 
measuring after [ an evaporator ] temperature so that a compressor may be turned on by T-delta, and the 
control means boiled and maintained at the target after [ an evaporator ] temperature T can be applied. 
[0030] Furthermore, when using the fixed displacement compressor driven by the driving means of 
adjustable rotational frequencies, such as a motor, the control means which controls the rotational 
frequency of a compressor can be applied. Specifically, the control means controlled to maintain after 
[ an evaporator ] temperature at predetermined temperature is applicable by feeding back this detection 
result and carrying out adjustment control of the compressor engine speed, detecting after [ an 
evaporator ] temperature. 
[0031] 

[Embodiment of the Invention] The air conditioner for cars (henceforth "an air-conditioner 10") applied 
to the gestalt of this operation is shown in drawing 1 . The refrigerating cycle is constituted by the 
circuit of the refrigerant with which this air-conditioner 10 contains a variable-capacity compressor 
(henceforth "a compressor 12"), a capacitor 14, Expansion valve 16, and an evaporator 18. 
[0032] An evaporator 18 cools the air (henceforth "the air after an evaporator") which passes this 
evaporator 18, when the refrigerant which it was compressed and has been liquefied evaporates. At this 
time, air after an evaporator is dehumidified by the evaporator 18 by making the moisture in the air to 
pass dew. 

[0033] By decompressing a liquefied refrigerant rapidly, Expansion valve 16 prepared in the upstream 
of an evaporator 18 is made into the shape of a fog, is supplied to an evaporator 18, and is raising the 
evaporation effectiveness of the refrigerant in an evaporator 18 by this. 

[0034] The variable-capacity compressor of a well-known general configuration can be conventionally 
used for a compressor 12. When a WABBURU plate is prepared in the condition of having inclined in 
the drive shaft which the driving force of the engine of a car is transmitted, for example, and is rotated as 
a variable-capacity compressor and a WABBURU plate rotates by the drive shaft and one, the piston 
connected with this WABBURU plate reciprocates the inside of a cylinder, and compresses and carries 
out the regurgitation of the refrigerant. By the variable-capacity compressor using this WABBURU 
plate, the stroke of a piston is changed by whether the tilt angle of the WABBURU plate to a drive shaft 
is changed, or the parallel displacement of the WABBURU plate is carried out along with the axis of a 
drive shaft. Thereby, by the variable-capacity compressor, the capacity of a cylinder is changed and 
capacity (discharge quantity, inlet pressure) is changed. 

[0035] A change of such a stroke of a piston is made by adjusting the energization current of a solenoid 
20 prepared in the control valve. That is, inlet pressure is adjusted by controlling the energization current 
of a solenoid 20 prepared in the control valve, and controlling a set pressure by the variable-capacity 
compressor. 

[0036] In addition, various configurations, such as bypass system which returns not only a WABBURU 
plate type but some inhaled refrigerants to an inlet side as a variable-capacity compressor used as a 
compressor 12, and a gear change method which changes the both-way transit time of a piston, can be 
applied, and actuation of various actuators, such as a solenoid for adjusting the inlet pressure of the 
refrigerant of a variable-capacity compressor, is controlled as an air-conditioner 10, What is necessary is 
just to control cooling capacity. Moreover, ON / off temperature may be changed or a rotational 
frequency may be controlled by the compressor of fixed capacity. 

[0037] In the refrigerating cycle of an air-conditioner 10, evaporator ** of a refrigerant becomes settled 
according to the inlet pressure of a compressor 12. The temperature (henceforth "after [ an evaporator ] 
temperature") of the air which passed the evaporator 18 by this evaporator ** becomes settled. That is, 
according to target after [ an evaporator ] temperature, the energization current of a solenoid 20 can be 
decided and it can be made evaporator ** used as target after [ an evaporator ] temperature by 
controlling a solenoid 20. 

[0038] The evaporator 18 of an air-conditioner 10 is formed in the interior of the air-conditioning duct 
22. Both ends are carrying out opening of this air-conditioning duct 22, and air-intakes 24 and 26 are 
formed in one opening edge. Moreover, two or more air exit cones 28 (with the gestalt of this operation. 
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28A, and 28B and 28C are illustrated as an example) by which opening was carried out towards the 
vehicle interior of a room are formed in the opening edge of another side. 

[0039] It is open for free passage the outside of a vehicle, and installation of the open air is attained in 
the air-conditioning duct 22, and it is open for free passage with an air-intake 26 and the vehicle interior 
of a room, and an air-intake 24 is the air (inner mind can be introduced in the air-conditioning duct 22,) 
of the vehicle interior of a room. 

[0040] In the air-conditioning duct 22, the blower fan 30 is formed between an evaporator 18 and air- 
intakes 24 and 26. Moreover, the change damper 32 is formed an air-intake 24 and near 26. Change 
damper 32, Actuation of the actuator of servo motor 34 grade performs an air-intake 24 and closing 
motion of 26, and the blower fan 30 rotates by the drive of the blower motor 36, The air which drew in 
in the air-conditioning duct 22 is turned and sent out to an evaporator 18 from an air-intake 24 thru/or an 
air-intake 26. At this time, the open air thru/or inner mind are introduced in the air-conditioning duct 22 
according to the air-intake 24 by the change damper 32, and the switching condition of 26. That is, after 
the change damper 32 has stopped the air-intake 24, inner mind is introduced in the air-conditioning 
duct 22, and after the change damper 32 has stopped the air-intake 26, the open air is introduced in the 
air-conditioning duct 22. Moreover, the open air and inner mind are introduced into the air-conditioning 
duct 22 by the ratio according to the rotation location of the change damper 32. 

[0041] The air mix damper 38 and the heater core 40 are formed in the downstream of an evaporator 18. 
The air mix damper 38 rotates by the drive of a servo motor 42, and the amount of the air which passes 
the heater core 40, and the air which bypasses this is adjusted. The heater core 40 heats the air guided by 
the air mix damper 38. 

[0042] If a part is heated with the heater core 40, the air after an evaporator will be sent out towards the 
air exit cone 28, after being mixed with the air in the condition of not heating. By the air-conditioner 10, 
the temperature of the air which blows off towards the air exit-cone 28 empty-vehicle interior of a room 
is adjusted by adjusting the amount of the air which controls the air mix damper 38 and is heated with 
the heater core 40, 

[0043] Two or more mode change dampers 44 are formed near the air exit cone 28, and the air exit 
cones 28 A, 28B, and 28C are opened and closed with these mode change dampers 44, The air which 
carried out temperature control to the desired location empty vehicle interior of a room can be blown off 
now. In addition, Although actuation of this mode change damper 44 is performed by driving a servo 
motor 46 according to the operation mode to which the air-conditioner 10 was set, crew does switching 
operation of the air exit cone 28 mechanically by manual actuation. 

[0044] The air-conditioning control circuit 50 where the air-conditioner 10 was equipped with the 
microcomputer is formed. The blower motor 36 described above to this air-conditioning control circuit 
50 It connects through a controller 52 and the solenoid 20 which controls the inlet pressure of the 
compressor 12 described above with the servo motors 34, 42, and 46 which operate the change damper 
32, the air mix damper 38, and the mode change damper 44 is connected, respectively. Moreover, the 
control panel 54 for setting service conditions, such as manual mode, auto mode, and a setup of the air 
exit cone 28 which blows off the air which reached and carried out temperature control, with a setup of 
indoor air-conditioning temperature to this air-conditioning control circuit 50 is connected. By the air- 
conditioner 10, it operates based on the service condition which crew set up by actuation of this control 
panel 54. 

[0045] Moreover, it is in an air-conditioner 10, With the after [ an evaporator ] temperature sensor 56 
which detects after [ an evaporator ] temperature, the sensor 60 and the sun sensor 62 are formed as an 
environmental condition detection means to detect an environmental condition, whenever [ OAT 
sensor / which detects the OAT outside a vehicle / 58, and vehicle room temperature / which detects the 
temperature of the vehicle interior of a room ], and these are connected to the air-conditioning control 
circuit 50, respectively. 

[0046] The air-conditioning control circuit 50 is based on the service condition set up with the control 
panel 54, operates and operates the blower fan 30, the change damper 32, the air mix damper 38, and the 
mode change damper 44, and plans air conditioning of the vehicle interior of a room. At this time, the 
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driver voltage of the blov^er motor 36 is set that the air-conditioning control circuit 50 sets up the target 
blow-off temperature and airflo w of air w hich blow off according to laying temperature, the temperature 
of the vehicle interior of a room, the temperature outside a vehicle, and a solar radiation condition to the 
air exit-cone 28 empty-vehicle interior of a room, and the set-up airflow is obtained, The rotation drive 
of the blower fan 30 is carried out. In addition, setup of target blow-off temperature and airflow, It is the 
same as that of the air conditioner for cars generally used, and detailed explanation is omitted with the 
gestalt of this operation. 

[0047] By the way, in the air-conditioning control circuit 50 of an air-conditioner 10, if target blow-off 
temperature is set up, the energization current to the solenoid 20 for setting up the inlet pressure of a 
compressor 12 will be determined so that the after [ an evaporator ] temperature which setup and setup 
after [ an evaporator ] temperature based on this may be acquired, and a compressor 12 will be 
controlled. 

[0048] A setup of after [ an evaporator ] temperature is set as the value which the humidity of the 

vehicle interior of a room rises, and does not become unpleasant, and stops the power of a compressor 
12. At this time, the air-conditioning control circuit 50 sets up after [ an evaporator ] temperature using 
the operation expression or the map which co ntains the blower fan's 30 airflow as a paramete r. 
[0049] He is trying to becom^TftOftcr-f-HfTevaporator j temperature over the target blow-otr 
temperature shown to drawing 2 (A) by this. That is, when the air-conditioning control circuit 50 of an 
air-conditioner 10 has much airflow sent out to an evaporator IS from the blower fan 30 J ieis trying for 





t he upper limit ^fa fter [ an evaporator ] tempera ture to become Efgh compared with the line with little- 
"Airflow. " 

[0050] If after [ an evaporator ] temperature is determined, the inlet pressure of the compressor 12 for 
considering as evaporator ** from which after [ this evaporator ] temperature is acquired will be set up, 
the energization current to the solenoid 20 for a compressor 12 to serve as this inlet pressure will be 
determined, and the control valve for inlet pressure control of a compressor 12 will be controlled by the 
air-conditioning control circuit 50. 

[0051] In addition, a sun sensor 62 detects the brightness outside a vehicle with a photodiode etc., and 
the air-conditioning control circuit 50 judges the intensity of radiation which affects the temperature of 
the vehicle interior of a room from the brightness outside the vehicle detected by the sun sensor 62, and 
it performs amendment of the target temperature which blows off to the vehicle interior of a room, and 
airflow etc. based on this judgment result. 

[0052] Moreover, as shown in drawing 2 (B) and draAving 2 (C), after [ an evaporator ] temperature may 
be set up based on target blow-off temperature, not only blower airflow but a cooling load, blower 
airflow, or an OAT and blower airflow. 

[0053] The property Fig. of after [ an evaporator ] temperature to the cooling load which made blower 
airflow the parameter is shown, and when a cooling load is small, the approach of setting up after [ an 
evaporator ] temperature so that a upper limit may change according to blower airflow can be used for 
drawing 2 (B). 

[0054] The property Fig. of after [ an evaporator ] temperature to the OAT which made blower airflow 
the parameter is shown, and when an OAT is low, the approach of changing the upper limit of after [ an 
evaporator ] temperature accordin g to blowe oil flow , and setting up can be used for drawing 2 (C). A 
setup of after [ an evaporator ] temperature may be performed based on any of drawing 2 (A) thru/or 
.drawillg.2 (C). 

[0055] Next, an operation of the air-conditioner 10 appUed to the gestalt of this operation is explained. 
An air-conditioner 10 will blow off the air which set up target blow-off temperature and carried out 
temperature control at the calculated target blow-off temperature so that it might become the air- 
conditioning conditions (for example, laying temperature) to which the vehicle interior of a room was 
set to the air exit-cone 28 empty-vehicle interior of a room, if air-conditioning conditions are set up by 
actuation of a control panel 54. At this time, after [ an evaporator ] temperature is set up based on either 
.draMng.2 (A) thru/or .drawiiig.2 (C), after that, controls the air mix damper 38 and blows off. He 
suppresses the capacity of a compressor 12 and is trying to aim at saving power and efficient air- 
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conditioning by the air-conditioner 10 by this. 

[0056] It explains referring to the flow chart shown in drawing 3 hereafter. This flow chart will be 

performed, if air-conditioning conditions are setup and actuation of an air-conditioner 10 is started with 

a control panel 54, at the first step 100, whenever [ OAT sensor 58 and vehicle room temperature ], by 

the sensor 60 and sun sensor 62 grade, measures an environmental condition and reads a measurement 

result. Moreover, the laying temperature of the vehicle interior of a room is read. 

[0057] At step 102, the target blow-off temperature TAO is calculated and set up from the measured 

environmental condition and the set-up laying temperature. Generally this target blow-off temperature 

TAO can be calculated by (4) types from laying temperature Tset, OAT TO, the temperature Tr of the 

vehicle interior of a room, and intensity of radiation ST. 

[0058] 

[Equation 2] 

T*c>=K, T„t To -Kg Tr-K4 ST + C - • • (4) 

[0059] At the following step 104, actuation of the blower fan 30 has judged auto mode or manual mode. 
When being set up in auto mode as a service condition here, an aflfirmati on judging is carried out at this 
step, and it shifts to step 106. 

[0060] At step 106 and ^tep 108, driver voltage of the blower motor 36 according to an environment 
condi tion is calculate d— 

[0061] The driver voltage (henceforth a "blower electrical potential difference") V impressed to the 
blower motor 36 which drives the blower fan 30 is expressed with the function which changes according 
to the target blow-off temperature TAO. The characteristic curve of the blower electrical potential 
difference V of the blower motor 36 to the target blow-off temperature TAO set up by the air- 
conditioner 10 is shown in drawing 4 , and the blower electrical potential difference V of the blower 
motor 36 applies intensity of radiation ST to it as a parameter in a low field. That is, intensity of 
radiation ST can be calculated as a function of the target blow-off temperature TAO made into the 
parameter, and the blower electrical potential difference V of the blower motor 36 can calculate it. 
[0062] Moreover, the blower airflow W can change according to the blower electrical potential 
difference V of the blower motor 36, and can be calculated by the operation from the blower electrical 
potential difference V. 
[0063] 
[Equation 3] 

V=f I (Tfto) ' • • (5) 

w=f2 (V) • • • (6) 

[0064] On the other hand, when airflow is chosen in manual mode, a negative judging is carried out at 
step 104, and it shifts to step 1 10. At step 108 following step 1 10 and tiiis, the blower electrical potential 
difference V is called for by reading operator command, such as crew's switch, and the blower airflow 
W is calculated from the blower electrical potential difference V. 

[0065] If the blower electrical potential difference V is called for, the air-conditioning control circuit 50 
will impress this blower electrical potential difference V to the blower motor 36, and will drive the 
blower fan 30. 

[0066] The after [ an evaporator ] temperature TEO is calculated and searched for at the following step 
1 12. If drawing 2 (A) is taken for an example although any of drawing 2 (A) thru/or drawing 2 (C) may 
be applied when searching for the after [ this evaporator ] temperature TEO, the after [ an evaporator ] 
temperature TEO will be set up so that it may change according to the target blow-off temperature TAO, 
and will be searched for as a function of the target blow-off temperature TAO. At this time, the upper 
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limit of the after [ an evaporator ] temperature TEO is changing the blower airflow W as a parameter in 
the air-conditioning control circuit 50 of an air-conditioner 10. That is, although the blower airflow W 
lowers the upper limit of the after [ an evaporator ] temperature TEO when few, he is trying to raise the 
upper limit of the after [ an evaporator ] temperature TEO according to the blower airflow W increasing, 

[0067] Thus, at the following step 1 14, if the after [ an evaporator ] temperature TEO is calculated and 
determined, a compressor 12 will be controlled and air conditioning of the vehicle interior of a room will 
be performed so that the determined after [ an evaporator ] temperature TEO may be acquired. 
[0068] absolute humidity XR of the vehicle interior of a room a vehicle - the interior of a room - crew 
~ a steam - an yield ~ Y ~ air ~ specific weight - gamma — a blower ~ airflow ~ W ~ and ~ an 
evaporator ~ the back — air — absolute humidity — Xi — from — (~ two -) ~ a formula — expressing — 
having . 
[0069] 
[Equation 4] 

=X i +Y/yW • ■ • (2) 

[0070] Therefore, it is the absolute humidity XR of the vehicle interior of a room by making [ many ] 
blower airflow W. Even if it will fall and raises the absolute humidity Xi of the air after an evaporator 
according to the increment in the blower airflow W, it is the absolute humidity XR of the vehicle interior 
of a room. It is not necessary to make it go up. Raising the absolute humidity Xi of the air after an 
evaporator is making after [ an evaporator ] temperature TEO high, and it can suppress the capacity of a 
compressor 12 by this. 

[0071] That is, in other words, power-saving operation of a compressor 12 is attained by setting up the 
after [ an evaporator ] temperature TEO according to the blower airflow W, without [ the absolute 
humidity XR of the vehicle interior of a room, and ] raising the relative humidity of the vehicle interior 
of a room. 

[Gestalt of the 2nd operation] Next, the gestalt of operation of the 2nd of this invention is explained, 
referring to the flow chart of drawing 5 . In addition, the 2nd fundamental configuration of operation is 
the same as that of the above mentioned gestalt of the 1st operation, gives the same sign to the same 
components and omits the explanation. 

[0072] With the gestalt of the 2nd operation, since airflow differs to the driver voltage V of the same 
blower motor 36 in open air installation mode and bashfiil installation mode, the blower airflow W is 
calculated by operation expression which is as bashful as the open air and is different to the blower 
electrical potential difference V, and accurate control is performed (refer to drawing 6 ). 
[0073] That is, as shown in (7) types, it can ask for the blower electrical potential difference v as a 
ftinction of the target blow-off temperature TAO, and the blower airflow W in the case of the open air 
(Wa) and the blower airflow W in the case of being bashful (Wb) are shown by (8) types and (9) types 
from the above mentioned (5) types, respectively. What is necessary is just to ask for the blower airflow 
W at that time, and the relation of the blower electrical potential difference V beforehand, in introducing 
the open air and bashful both. 
[0074] 
[Equation 5] 

V=fi (t^o) (7) 
W = W3 =f 3 (V) (8) 
W = W, =f, (V) (9) 
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[0075] By this, it cannot change in the open air and bashful installation, but the exact blower airflow W 
can be calculated, and after [ an evaporator ] temperature can be determined with a sufficient precision 
from the target blow-off temperature TAO and the blower airflow W. 

[0076] Open air installation mode or bashful installation mode is beforehand programmed according to a 
meteorological condition, and is memorized in the control circuit 50. Moreover, open air installation 
mode or bashful installation mode can be chosen by manual actuation by switch actuation of crew. A 
control circuit 50 judges open air installation mode or bashful installation mode from the actuation 
condition or meteorological condition of a switch, and controls a servo motor 34. 
[0077] In the flow chart shown in drawing 5 , if a service condition is set up, an environmental condition 
will be measured and read at the first step 100, and the target blow-off temperature TAO will be 
calculated and set up at the following step 102. Then, when an airflow setup by the blower fan 30 
performs the judgment in auto mode or manual mode and is set as auto mode at step 104, an affirmation 
judging is carried out at step 104, it shifts to step 106, and the blower electrical potential difference V is 
calculated. Moreover, when set as manual mode, a negative judging is carried out at step 104, and it 
shifts to step 110, and asks for the blower electrical potential difference V from the condition of the 
switch which crew operated. 

[0078] Thus, if it asks for the blower electrical potential difference V, at the following step 120, it will 
check that it is open air installation mode. In addition, since it has already stated, the judgment of being 
open air installation mode is omitted. 

[0079] According to the judgment result of being open air installation mode, the blower airflow W is 
calculated at steps 122 and 124 based on the blower electrical potential difference V, respectively (refer 
to drawing 6 ). Moreover, at step 1 12, the after [ an evaporator ] temperature TEO is calculated based on 
the target blow-off temperature TAO and the blower airflow W. 

[0080] Then, at step 1 14, capacity control of a compressor 12 is performed based on the calculated after 
[ an evaporator ] temperature TEO. Capacity control of a compressor 12 performs a displacement 
control by the variable-capacity compressor, and approaches, such as changing the rotational frequency 
of the compressor by ON / off control of a compressor, or the motor, are used by the compressor of fixed 
capacity. 

[0081] Moreover, the various parameters which blow off as a factor which determines the after [ an 
evaporator ] temperature TEO with the thing showing the cooling load other than the target blow-off 
temperature TAO and the blower airflow W, and determine airflow can be used. For example, the after 
[ an evaporator ] temperature TEO may be determined from the blower electrical potential difference V 
of the blower motor 36 which is the parameter which determines a cooling load and the blower airflow 
W, at this time, it may divide into the open air and inside mind, and the after [ an evaporator ] 
temperature TEO may be determined using the blower electrical potential difference V. 
^[0082] In addition, although the gestalt of the 2nd operation calculated blower airflow based on the 
judgment result in open air installation mode and bashful installation mode, it may calculate blower 
airflow based on the ratio of the amount of open air installation, and the amount of bashful installation. 
[0083] The gestalt of the 1st explained above and the 2nd operation does not show an example of this 
invention, and does not limit this invention, using a variable-capacity compressor, by changing capacity, 
such as a discharge pressure of an adjustable compressor, a variable-capacity compressor is ope iate4bv 
savi ng powe r, it comes out to apply to the common air conditioner for cars which performs air 
'^"tonaitidnirigT^nd this invention should just control a variable-capacity compre ssoii according to the 
upper limit which se t up and installed the upper limit of after [ an ev^oratorjtemperature. 

[0084] ~ ^ ■ ' ' 

fEffectDftiie Invention] As explained above, this invention changes the upper limit of after [ an 

evaporator ] temperature according to airflow, when setting up after [ an evaporator ] temperature. 
Thereby, without reducing dehumidification capacity, compressor capacity is controlled and the 
outstanding effectiveness saving power and whose efficient air conditioning become possible is 
acquired. 
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[Translation done.] 
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